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Absorbent Device with a Lubricious Cover 



Field of the Invention 

The invention relates to novel absorbent devices, 
5 such as catamenial tampons. More particularly, the 

present invention relates to absorbent devices having a 
cover with particular fluid retention properties. The 
cover may incorporate modified cellulosic fibers having 
^ carboxyalkyl substituted. 

ill 10 

^ Background of the Invention 

o Tampons have been used for internal absorption of 

body fluids for many years, especially for catamenial 
purposes. Improvements to materials and manufacturing 
fl| 15 methods have resulted in improved absorbencies . 

US Pat. No. 3,005,456 (Graham) purports to disclose 
a catamenial device made from regnenerated cellulosic 
fibers that have a degree of carboxyalkyl substitution. 
The amount of substitution affected the absorbency of 
20 the catamenial device. This device, however, did not 

have a cover or wrapper to prevent fibers from sloughing 
from the absorbent device and does not address the ease 
of insertion or withdrawal of the device. 

US Pat. No. 3,371,666 (Lewing) purports to disclose 
25 an absorbent device having a pad of cotton with water 

soluble, non-fibrous, carboxymethyl cellulose (CMC) 
having a degree of substitution above 0.35 dispersed 
within the pad in conjunction with an agglomeration - 



PPC-821 



- 2 - 

inhibiting means. The agglomeration-inhibiting means 
may be in the form of a thin film that is placed between 
the layers of cotton. By placing strips of the CMC film 
between layers of cotton and compressing, the absorbency 
5 of the prepared tampon could be increased. This device 

y_ also lacks a cover or wrapper to prevent fibers from 

sloughing from the absorbent device and does not address 

O 

Jp, the ease of insertion or withdrawal of the device. 

r*? US Pat. No. 5,731,083 (Bahia et al . ) purports to 

HI io disclose a CMC solvent -spun fiber useful for absorbent 

£ 

, articles such as diapers, sanitary napkins, tampons and 

p~ 

absorbent wipes. The CMC solvent-spun fiber has a 

M 

M degree of substitution of at least 0 . 1 carboxymethyl 

O 

group per glucose unit and is derived from solvent-spun 
m is cellulose fiber. The CMC solvent -spun fiber has an 

absorbency of at least 8 grams 0.9% saline solution per 
gram of fiber and a tenacity of at least 10 cN/tex. The 
fiber swells on contact with water. This disclosure 
suggests that the fibers may be blended with other 
20 absorbent fibers for use in an absorbent product. 

Additionally, fluid permeable covers have been 
added to tampons for a variety of reasons: prevention of 
sloughing of individual fibers from the absorbent core 
during use, as an insertion aid to provide a surface of 
25 lessen friction and as a withdrawal aid. Conventional, 

absorbent tampons tend to wipe the vaginal tissue dry 
during insertion and in doing so, may cause undesirable 
irritation to the mucous membranes that line the vagina. 
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During tampon withdrawal, negative or suction pressure 
may develop along the surface of the tampon that tends 
to make the vaginal walls adhere to the outer surface 
and makes withdrawal uncomfortable. The problems of 
5 vaginal irritation associated with removal may be 

5.= progressively increased as tampon absorbency or volume 

increase. 

£, Many efforts have been made to overcome these 

rl difficulties. Such efforts include coating the tip or 

111 10 leading edge of the tampon itself with lubricants such 

~ as petroleum jelly, emulsified mineral oil, soaps, 

J=f surgical gel, and the like, or enclosing the tip of the 

H tampon in a water-soluble film comprised of materials 

O 

p such as methylcellulose, gelatin, dextrin, glucose, 

- r tl 15 polyvinyl alcohol, sodium alginate, etc. 

Examples of various efforts to increase absorbency 
and improve the ease of insertion and removal can be 
found in the following references: 

US Pat. No. 3,683,912 (Olson et al . ) purports to 
20 disclose an absorbent tampon having a fluid pervious 

layer of polypropylene fibers disposed on its outer 
surface to ease insertion. The use of these 
substantially hydrophobic fibers does not provide a 
substantially wet or lubricious surface. 
25 WO 90/02542 (Snider) purports to disclose a tampon 

having a coating of beeswax that reduces the release of 
fibers. The beeswax coating may contain an 
antigermicide, which purported to allow for higher 
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absorbency with a reduced safety risk. The beeswax must 
be heated prior to application to the tampon. The 
beeswax may provide lubrication for ease of tampon 
removal, however, it may also reduce the tampon's 
5 ability to absorb fluid. 

US Pat. No. 4,056,103 (Kaczmarzyk) purports to 
disclose a tampon having a highly absorbent core 
containing superabsorbent enclosed in a fluid-pervious 
wrapper. The wrapper structure is capable of containing 

10 a minor amount of the absorbed fluid sufficient to 

maintain the surface fibers in a soft, lubricous 
condition. This is apparently intended to successfully 
compete with the strongly absorbent superabsorbent 
materials in the absorbent core to retain fluid in the 

15 wrapper. One wrapper material disclosed contains a 

crosslinked carboxymethyl cellulose superabsorbent fiber. 
It is purported that the wrapper eases of removal of the 
tampon. The highly absorbent core containing 
superabsorbent can extract fluid from vagina wall and 

20 causes discomfort during tampon removal. 

The above examples seek to improve absorbencies by 
various ways. None, however, provide a lubricious 
tampon cover, solve the problems associated with ease 
removal, and offer comfortable tampons of appropriate 

25 absorbency. All previous methods fail to provide easy 

removal of tampons with appropriate absorbency without 
sacrificing critical other properties. Thus, there is 



PPC-821 



still a need for an absorbent tampon that is comfortable 
to remove . 



Summary of the Invention 

5 The present invention relates to an absorbent 

device, e.g., a vaginal tampon, having an absorbent 
O structure including an absorbent component of absorbent 

material that has a Centrifuge Retention of distilled 
water of less than about 10 g/g. An outer layer 
ill 10 substantially covers the absorbent structure. The outer 

layer has a different composition than the absorbent 
O structure and a Centrifuge Retention of distilled water 

Li of at least about 1 g/g. The outer layer has modified 

Jrf cellulosic fibers that have carboxyalkyl substituted 

Jy is regions. The outer layer aids in the comfort and 

removal of the tampon from a body cavity. 



Brief Description of the Drawings 

Fig. 1 is a perspective view of a tampon according 
20 to the present invention with a cover layer 

substantially covering an absorbent structure. 

Detailed Description of the Invention 

As used herein the specification and the claims, 
25 the term "Absorbent Device" and variations thereof, 

includes without limitation, wound care devices such as 
nasal pads (tampons) , bandages, and the like; 
incontinence devices such as diapers, incontinence pads 
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and guards, and the like; sanitary protection devices 
such as sanitary napkins (including ultrathin and full- 
size products), pantiliners, interlabial products, 
vaginal tampons, collection devices, and the like. 
5 "Ease of removal" describes how difficult it is for 

a user to remove a tampon from the body cavity - how 
hard the user has to pull on the string to get the 

J=: tampon out. In light flow situations, it is typical 

that the user requires more strength to remove the 

If: 10 tampon. 

"Comfort" refers to the physical feeling a user 
will experience during removal of a tampon. A negative 

Li feeling of comfort (or discomfort) can include pain. 

JS Users often describe their experience as the drier they 

RJ 15 are, the more painful it is when withdrawing the tampon 

from the body cavity. A tampon that is more difficult 
to remove may additionally be more uncomfortable but not 
all the time. 

"Shedding" refers to fibers that may be left behind 
20 when removing a conventional tampon during a dry/ low 

flow situation. 

Absorbent tampons are usually substantially 
cylindrical masses of compressed absorbent material 
having a central axis and a radius that defines the 
25 outer circumferential surface of the tampon. Tampons 

are often formed by first obtaining a shaped mass of 
absorbent material called a tampon blank. This blank 
can be in the form of a roll of sheet-like material, a 
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segment of a continuous absorbent material, a mass of 
randomly or substantially uniformly oriented absorbent 
material, an individually prepared or cast mass of 
absorbent material, and the like. 

The tampon blank is relatively uncompressed and has 
a relatively low density. It is then compressed to form 
a product having overall dimensions less than those of 
the blank prior to use. The compressed tampons may have 
a generally uniform density throughout the tampon, or 
Hi 10 they may have regions of differing density as described 



in the commonly assigned applications to Friese et al . , 
U.S. Serial No. 07/596,454, and Leutwyler et al . , US 
Pat. No. 5,813,102, the disclosures of which are herein 
incorporated by reference. Tampons also usually include 
a cover or some other surface treatment and a withdrawal 
string or other removal mechanism. 

The present invention pertains to an absorbent 
device, such as catamenial tampons. In particular, the 
invention pertains to a tampon that is easy to insert 
and remove . The tampon has an absorbent core and a 
cover. The cover incorporates a combination of 
bicomponent materials and rayon that has been grafted 
with CMC. 

The tampon blank is substantially enclosed by a 
fluid-permeable cover. Thus, the cover encloses a 
majority of the outer surface of the tampon. This may 
be achieved as disclosed in Friese, US Pat. No. 
4,816,10 0, the disclosure of which is herein 
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incorporated by reference. In addition, either or both 
ends of the tampon may be enclosed by the cover. Of 
course, for processing or other reasons, some portions 
of the surface of the tampon may be free of the cover. 
5 For example, the insertion end of the tampon and a 

portion of the cylindrical surface adjacent this end may 
G be exposed, without the cover to allow the tampon to 

jS more readily accept fluids. 

The modified cellulosic fibers have carboxyalkyl 
HI 10 substituted cellulosic regions. The modified 

cellulosic fibers may be derived from regenerated 
D cellulosic fiber or natural cellulosic fibers. A 

y.. useful, non-limiting list of useful such cellulosic 

j=f fibers includes natural fibers such as cotton, wood 

?U 15 pulp, jute, hemp, and the like; and processed fibers 

such as regenerated cellulose, cellulose nitrate, 
cellulose acetate, and rayon. Preferably, the modified 
cellulosic fibers are derived from cotton or rayon. The 
cellulosic fibers are modified to have carboxyalkyl 
20 substituted cellulosic regions, for example by the 

solvent-spun process disclosed in US Pat. No. 5,731,083, 
the contents of which are herein incorporated in their 
entirety . 

Rayon is a cellulosic fiber commonly used as a 
25 nonwoven absorbent fiber. Cellulose is a polysaccharide 

(C s Hio0 5 ) x of glucose units. The degree of substitution 
(D.S.) indicates the number of substituent groups per 
glucose unit in the cellulose molecular chain. Since 
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there are originally three hydroxyl groups and hence 
three possible points of substitution per glucose unit, 
the maximum degree of substitution is 3. 

In one embodiment of the present invention, 
carboxymethyl cellulose (CMC) is reacted with a hydroxyl 
group of the glucose unit of rayon. Water is formed and 
the CMC radical is attached to the glucose unit. A 
preferred range of substitution of the glucose unit is 
0.1 to 0.5. For a 0.35 degree of substitution, the 
average of 0.35 carboxymethyl radical is substituted onto 
one glucose unit. A more preferred range is 0.2 to 0.5 
and a most preferred range is 0.3 - 0.5. Cellulosic 
fibers having a DS of at least 0.1 is disclosed in US 
Pat. No. 5,731,083. 

In a preferred embodiment of the present invention, 
the CMC substituted rayon is then blended with fiber to 
form a nonwoven layer. The fiber may be any commercially 
available fiber including but not limited to natural 
fibers, synthetic fibers, bicomponent fibers or 
combination thereof. In particular, it is preferred that 
the fibers be thermoplastic such as polyethylene (PE) , 
polyacrylic, polyvinyl acetate (PVA) and polypropylene 
(PP) . While any bicomponent fibers known to those skilled 
in the art may be used, examples of suitable bicomponent 
fibers include PE/polyester (PET) , PE/PP, PET/PET and 
PE/nylon. In particular, bicomponent fibers such as 
polyester/polyethylene and polypropylene/polyethylene are 
preferred. 
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Methods of cover bonding include, but are not 
limited to, powder bonding, through-air bonding, emboss- 
calender, adhesive bonding, and needlepunching . The 
ratio of CMC substituted rayon to bicomponent fibers 
5 affects the ability of the cover or wrapper to gain 

sufficient strength and to adhere to the absorbent core, 
especially if the cover is thermal bonded. For example, 
too high a concentration of CMC substituted rayon fibers 
will result in a weak cover and poor adherence to an 
10 absorbent core made from rayon and cotton. 

In the present invention, it is preferred that the 
CMC substituted rayon be at least 5% but not more than 
40% of the overall composition of the cover or wrapper. 
The amount of bicomponent present in the cover or wrapper 
15 is therefore preferred to be in the range of 60% to 95%. 

A more preferred amount of bicomponent present in the 
cover is 70% to 90% while the most preferred range is 8 0% 
to 85%. 

When exposed to fluid or body moisture, the cover 
20 has a lubricious feeling. While not being bound to any 

theory, it is believed that this lubriciousness aids in 
the removal of a tampon after use. The tampon becomes 
wet from body fluids and the cover becomes lubricious. 
Less force is required to remove the tampon from the body 
25 cavity and there is less friction on the body cavity 

walls. The cover also may prevent vaginal drying by the 
absorbent portion of the tampon, especially highly 
absorbent tampons. A measure of this ability of the 
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cover material to retain moisture and provide lubricity 
is the Centrifuge Retention (distilled water) , as 
described below in the Examples. Preferably, the 

Centrifuge Retention (distilled water) is at least about 
1 g/g for the cover, more preferably, at least about 5 
g/g, and most preferably, the cover has a Centrifuge 
Retention (distilled water) of at least about 8 g/g. 

It is preferred that the basis weight of the final 
material be between 6 to 2 0 gsm. A more preferred basis 
weight range is 8 to 12 gsm with the most preferred range 
being 8-9 gsm. The cover of the present invention can 
ease the withdrawal of the tampon from the body cavity. 

Fig. 1 shows a tampon 10 having a cover layer or 
cover 12 substantially enclosing the absorbent structure 
14. A withdrawal string 16 extends from the base or 
withdrawal end of the tampon. The following description 
is a brief example of how such a cover may be attached 
to an absorbent core to form a tampon blank. 
Alternately, other methods known to those skilled in the 
art may be used to attach the cover to the absorbent 
core . 

As described in greater detail in Friese et al . , US 
Pat. No. 4,816,100, a cover strip can be laid upon and 
sealed to nonwoven absorbent ribbon. The withdrawal 
string is placed around the ribbon, and the absorbent 
ribbon is wound upon itself to form a tampon blank. The 
finished tampon blank can then be compressed to its final 
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form, e.g., as described in Leutwyler et al . , US Pat. No. 
5,911,712. 

Absorbent materials useful in the formation of the 
absorbent body include fiber, foam, superabsorbent , 
5 hydrogels, wood pulp, and the like. Preferred absorbent 

material for the present invention includes foam and 
fiber. Absorbent foams may include hydrophilic foams, 
foams which are readily wetted by aqueous fluids as well 
as foams in which the cell walls that form the foam 

10 themselves absorb fluid. 

Fibers employed in the formation of the absorbent 
body may include regenerated cellulosic fiber, natural 
fibers and synthetic fibers. Preferably, the materials 
employed in the formation of a vaginal tampon according 

15 to the present invention include fiber, foam, hydrogels, 

wood pulp, and the like, but are essentially 
superabsorbent - f ree . Thus, the absorbent structure have 
a relatively low Centrifuge Retention (distilled water) . 
Preferably, the Centrifuge Retention (distilled water) 

20 is less than about 100 g/g for the absorbent structure, 

more preferably, less than about 10 g/g, and most 
preferably, the absorbent structure has a Centrifuge 
Retention (distilled water) of at less than about 8 g/g. 
A useful, non-limiting list of useful absorbent 

25 body fibers includes natural fibers such as cotton, wood 

pulp, jute, and the like; and processed fibers such as 
regenerated cellulose, cellulose nitrate, cellulose 
acetate, rayon, polyester, polyvinyl alcohol, 
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polyolefin, polyamine, polyamide, polyacrylonitrile , and 
the like. Other fibers in addition to the above fibers 
may be included to add desirable characteristics to the 
absorbent body. Preferably, tampon fibers are rayon or 
5 cotton, and more preferably, the fibers are rayon. The 

fibers may have any useful cross - section . 

IT 

O Fiber cross-sections include multi-limbed and non- 

d 

; r; limbed. Mult i - limbed, regenerated cellulosic fibers 

have been commercially available for a number of years. 

(H 10 These fibers are known to possess increased specific 

absorbency over non-limbed fibers. Commercial example 
of these fibers is the Danufil VY multilimbed viscose 

U 

Li rayon fibers available from Acordis UK Ltd., Spondon, 

England. These fibers are described in detail in Wilkes 

fll 15 et al . , US Pat. No. 5,458,835, the disclosure of which is 

hereby incorporated by reference. 

Tampons are generally categorized in two classes: 
applicator tampons and digital tampons. Applicator 
tampons use a relatively rigid device to contain and 
20 protect the tampon prior to use. To insert the tampon 

into a body cavity, the applicator is partially inserted 
into the body cavity, and the tampon can be expelled 
therefrom. Because the tampon is protected by the rigid 
applicator device, the tampon need not have a high degree 
25 of dimensional stability. In contrast, digital tampons 

do not have an applicator to help guide them into the 
body cavity and require sufficient stability to allow 
insertion without using an applicator. The tampon of 
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this invention may be either a digital tampon or one that 
requires an applicator to insert it the body cavity. 



Examples 

5 The present invention will be further understood by 

reference to the following specific Examples that are 
illustrative of specific elements of the present 
invention. It is to be understood that many variations 
of composition, form and method of producing the 
10 invention would be apparent to those skilled in the art. 

The following Examples, wherein parts and percentages 
are by weight unless otherwise indicated, are only 
illustrative . 



Example 1 

Cover material samples were made generally according 
to the following method: Bicomponent fusible and non- 
fusible fiber were blended and carded to form a web. The 
web of the fiber blend was then passed through a calender 
section equipped with a pattern steel roll and a smooth 
steel roll. The surface temperature of emboss -calender 
rolls is set above the melting temperature of the 
bicomponent sheath that is usually around 13 0° C. The 
fabric was then slit and prepared for determining their 
tensile strength. Three to five samples were removed 
from the fabric and oriented in either the machine 
direction ( "MD" ) or cross direction ("CD"), depending 
upon the direction to be measured. A notch was made at 
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approximately the center of the length of the sample to 
form a test width of 45 mm for MD tensile and 50 mm for 
CD tensile- Each end of the sample was then secured in 
the jaws of an Instron, and the tester was set to move 
the jaws that had an initial distance of 10 cm, apart at 
a rate of 2 0 cm/min. The force at which the sample 
failed was recorded at the sample strength. 

Control fabric - cover fabric material made from 
100% 1071 PET/PE bicomponent fiber from IPI, Morristown, 
TN. 

Sample 1 fabric -10% by weight of Hydrocel™ CMC 
fiber from Acordis, Spondon, UK with 0.25-0.3 degree of 
substitution was first blended with 90% of 1071 PET/PE 
bicomponent fiber from IPI, Morristown, TN to form cover 
fabric material. 

Sample 2 fabric - 15% by weight of Hydrocel™ CMC 
fiber from Acordis, Spondon, UK with 0.25-0.3 degree of 
substitution was first blended with 85% of 1071 PET/PE 
bicomponent fiber from IPI, Morristown, TN to form cover 
fabric material . 
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TABLE 1 





MD 
Tensile 
(N/45 mm) 


MD 

elongatio 

n (%) 


CD Tensile 
(N/50 mm) 


Control with 100% 1071 
PE/PET Bicomcomponent 
fiber 


14 


15— 


0.8 


Sample 1 


13 .7 


17 


2.3 



The Sample 2 fabric produced similar results. These 
data show that a fabric made with CMC substituted rayon 
had equivalent properties as control fabric. The 
physical properties are important because without 
adequate strength, especially MD tensile, the cover could 
not be made and tampon could not be converted in current 
commercial processing equipment. 

Example 2 

Several materials were tested to determine their 
Centrifuge Retention according the following test: 

The following apparatus are used to determine water 
centrifuge retention: 

• centrifuge having a 9 inch (22.9 cm) diameter 
capable of rotation at 14 0 0 rpm 

• balance, accurate to ±0.05 grams or better, 

• Dexter type 1234T9 or similar material for 
preparation of tea bags, 



• Clicker Press to form "tea bags" from the Dexter 
material , 

• container large enough to immerse and submerge 
the tea bag samples, 

5 • support clamps/stands, and 

• drainage pan. 

A tea bag large enough to contain a 0.5 g sample 
was made, and the sample material (pre -weighed) was 
placed into the tea bag, which was then sealed. An 
10 identical size bag should also be made for a blank. 

The dry sample and blank bags were weighed and then 
placed into a container with distilled water to allow 
free-swelling for 30 minutes. After soaking for 30 
minutes, the sample and blank bags were taken out of the 
15 bath and hung vertically on the support stand clips for 

10 minutes. The wet sample bags and blanks were then 
weighed. Next, the sample and blank bags were evenly 
distributed in the centrifuge which was operated at 1400 
rpm for 5 minutes. The weight of the blank and sample 
20 bags was again weighed. 

Centrifuge Retention, g/g = C - B - A/ A 
Where: A = dry weight of test sample 

B = centrifuge weight of blank bag 
C = centrifuge weight of sample bag 
25 Five samples of each material were tested according 

to the test procedure outlined above. The results are 
illustrated in TABLE 2, below. 
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TABLE 2 



Sample 


(A) 
Dry- 
weight 

of 
sample 


(C) 

Wet 
wt. of 
sample 

and 

tea 


(D) 

Centrifuge 
wt. of 
sample + 
tea bag, g 


(F) 

Wet 
wt. of 

tea 
bag, g 


(G) 
Centrif . 

wt. of 
tea bag, 

g 

===== 


Free 
Swell 
Absorb . 

g/g 

======= 


Centrif . 
Retent. 

g/g 

=========== 




Q 50 














^" P E ^ — — 


- ' 5Q 


1L ' 87 


~eT~50 


— cTsi — 


— o~Te — 


21 ' 58 — 


9~66 




0 . 50 


12 . 85 


5.37 


0 . 53 


0.21 


23 . 67 


9.32 




0 . 50 


11 . 85 


5 . 18 


0 .49 


0.20 


21 . 71 


8 . 96 




0.50 


14 . 85 


5.19 


0 . 57 


0.20 


27.53 


8 .96 
















========= 


















Sample 3 


0 . 50 


14.98 


1. 11 


0 . 39 


0. 14 


28 . 16 


0 . 94 


o.b ® 
Regular 
Flushable 
Applica- 

• 


0.51 


14.39 


1.10 


0 .47 


0 .17 


26. 51 


0 . 84 




0 . 50 


13 . 83 


1.30 


0 . 53 


0 . 19 


25 . 55 


1.23 




0 . 50 


14 . 92 


1.21 


0 .43 


0.17 


27 . 90 


1. 09 




0.50 


14 .49 


1 . 05 


0.46 


0. 16 


27 .07 


0 . 78 


AVG. 


0.50 


14.52 


1.15 


0.46 


0.17 


27 .04 


0.98 


















Sample 4 


0.50 


15.48 


1.19 


0.48 


0.18 


28 . 95 


1.01 


Tamp ax ® 

Satin 

Regular 

pax) 


0.50 


14 . 60 


1 . 14 


0.48 


0.20 


27.23 


0.88 




0.50 


15.53 


1.14 


0 .45 


0 . 16 


29. 15 


0. 96 




0 .50 


15 .40 


1. 06 


0 .42 


0 .23 


28.96 


0.66 




0.50 j 


14 . 66 


1.16 j 


0 .45 


|_ 0.18 


27 .42 


0 . 96 


AVG. 


0.50 


15.13 


1.14 


0.46 


0.19 


28.34 


0.89 


















Sample 5 


0 . 50 


11.31 


1.01 


0 .46 


0.21 


20 . 72 


0 . 61 


Kotex ® 
Security- 
Super 
Plus 


0.50 


12.57 


1.04 


0 .47 


0.28 


23 . 14 


0.53 




0 .50 


11.33 


1. 00 


0 .47 


0 .25 


20 . 70 


0.49 




0 . 50 


12 . 62 


1.10 


0 . 53 


0.23 


23 . 24 


0 .74 




0.50 


12 .48 


1. 05 


0 .59 


0.26 


22 . 83 


0.58 


AVG. 


0.50 


12.06 


1.04 


0.50 


0.25 


22.12 


0.59 
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Q~ 72 


Playtex® 
Gentle 
Glide 
Super 


0.50 


13 . 60 


0.99 


0 .51 


0.12 


25 . 14 


0 . 73 




0.50 


12 .66 


0 . 96 


0.53 


0 . 12 


23.23 


0 . 66 




0.50 


13 .22 


0 . 95 


0 .54 


0.12 


24 . 33 


0 . 66 




0.50 


13 . 03 


0 . 94 


0.49 


0 . 16 


24 . 04 


0.56 


AVG. 


0-50 


13.06 


0.99 


0.53 


0.16 


24.03 


0.67 


















Sample 7 


0.10 


25.56 


14 . 51 


1.44 


0 . 83 


239.74 


135.57 




0 . 10 


23 .60 


13.14 


1.42 


0 .87 


219 . 68 


121.07 




0.10 


23.46 


13 . 33 


1 .46 


0. 86 


218.13 


123 .25 


AVG. 


0.10 


24.21 


13.66 


1.44 


0.85 


225.85 


126.63 



*Fluff pulp structure containing about 25 wt-% 
superabsorbent , available from Rayonier. Due to bag 
breakage, only three samples of 0.10 g were used. 



These data show that a cover with modified 
cellulosic fibers has a Centrifuge Retention (distilled 
water) of about 9 g/g, while a superabsorbent -containing 
pulp structure has a Centrifuge Retention (distilled 
water) of greater than 10 0 g/g and commercial tampon 
structures have a Centrifuge Retention (distilled water) 
of about 1 g/g or less. 

The specification and embodiments above are 
presented to aid in the complete and non- limiting 
understanding of the invention disclosed herein. Since 
many variations and embodiments of the invention can be 
made without departing from its spirit and scope, the 
invention resides in the claims hereinafter appended. 



